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(54) Filer assembly 



(57) A filter assembly comprises a filter head (10) 
and a filter cartridge (12) securable to the filter head 
(10). The filter head (1 0) includes a plurality of outwardly 
extending ramped projections (22) constituting a first 



component of a bayonet-type coupling, the ramped pro- 
jections (22) being cooperable with similar projections 
(24a) of the cartridge (12) to secure the cartridge (12) 
to the filter head (10). 
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Description 

This invention relates to a fitter assembly suitable 
for use in the removal of contaminants from a flow of 
diesel fuel. Conventional filter assemblies comprise a 
filter head including inlet and outlet ports for connection 
to appropriate parts of a fuel supply system, and a filter 
cartridge mounted upon the filter head so that fuel pass- 
ing between the inlet and outlet ports flows through the 
filter cartridge. 

A number of techniques are known for mounting the 
filter cartridge upon the filter head. For example, it is 
known to clamp the filter cartridge between the filter 
head and a bowl located beneath the cartridge using a 
bolt extending through an axially extending passage 
provided in the filter cartridge. In another arrangement, 
the cartridge is clamped to the filter head by means of 
a separate clamping ring, the engagement between the 
clamping ring and the filter head taking the form of, for 
example, a bayonet-type coupling. 

It is an object of the invention to provide a filter as- 
sembly in which mounting and removal of the filter car- 
tridge does not require the use of tools, and in which the 
number of separate parts is reduced. 

According to the present invention there is provided 
a filter assembly comprising a filter head and a filter car- 
tridge, wherein the filter head includes a first component 
of a bayonet-type coupling, a second component of the 
bayonet-type coupling being an integral part of the filter 
cartridge. 

The invention further relates to a filter head and to 
a filter cartridge suitable for use in such a filter assembly. 

It will be appreciated that the use of a bayonet-type 
coupling enables the filter cartridge to be secured to or 
removed from the filter head without requiring the use 
of tools. Further, as the second component of the cou- 
pling is integrally formed with the filter cartridge, fewer 
parts are used than in the conventional arrangements, 
thus the risk of loss of one or more parts is reduced. 

The invention will further be described, by way of 
example, with reference to the accompanying drawings, 
in which: - 



Figure 6 is a cross-sectional view of part of the em- 
bodiment of Figure 5. 



Figure 1 is a side view of a filter assembly in accord- 
ance with an embodiment of the invention; 

Figure 2 is a perspective view of part of the filter 
head shown in Figure 1 ; 

Figure 3 is a side view of part of the filter head 
shown in Figure 2; 

Figures 4a and 4b are diagrammatic views illustrat- 
ing the components of the bayonet coupling; 

Figure 5 is a view similar to Figure 1 of an alternative 
embodiment; and 



The filter assembly illustrated in Figure 1 comprises 
5 a filter head 1 0 to which a filter cartridge 1 2 is secured. 
The filter head 10 includes a plurality of ports 1 4 for use 
in connecting the filter head 10 to a suitable source of 
fuel and to a fuel pump of a fuel supply system for an 
engine. Suitable passages are provided in the filter head 
10 10 to permit communication between the ports 14 and 
the filter cartridge 12 such that in order for fuel to flow 
from an inlet port to an outlet port of the filter head 10, 
the fuel must flow through the filter cartridge 1 2. 

The filter cartridge 12 illustrated in Figure 1 corn- 
's prises a housing within which a coiled or pleated filter 
member is provided, the housing including a perforated 
upper surface located above the filter member, and a 
perforated partition located beneath the filter member, 
an axially extending passage extending between the 
20 perforated upper surface and the perforated partition. 
Beneath the partition, the housing defines a collection 
bowl in which water tends to collect, in use, due to the 
density of water being greater than that of diesel fuel. A 
plug 1 6 is located at the bottom of the housing, the plug 
25 1 6 being removable in order to permit drainage of water 
from the collection bowl. 

The filter head 10 is arranged such that one of the 
ports 14 thereof communicates with the perforated up- 
per surface of the filter cartridge 1 2 whilst another of the 
30 ports 1 4 communicates with the axially extending pas- 
sage of the filter cartridge 12. It will be appreciated, 
therefore, that in order for fuel to flow between the ports! 
the fuel must flow either downwardly through the coiled 
filter member, through the perforated partition and then 
35 return upwardly through the axially extending passage, 
or alternatively the fuel may flow downwardly through 
the axially extending passage, through the collection 
chamber and return in an upward direction through the 
coiled filter member. 
40 The filter head 1 0 and cartridge 1 2 are secured to 
one another by means of a bayonet-type coupling. As 
illustrated in Figure 2 t the filter head 1 0 includes a down- 
wardly extending annular wall 20 the outer surface of 
which is provided with a plurality of spaced radially out- 
45 wardly extending ramped projections 22 which consti- 
tute a first component of the bayonet coupling arrange- 
ment. The upper end of the cartridge 12 includes a re- 
gion 24 of enlarged diameter, the inner surface of which 
is provided with a similar plurality of projections 24a 
50 which extend radially inwardly and are arranged to co- 
operate with the projections 22 in order to secure the 
cartridge 12 to the filter head 10. 

As illustrated in Figures 4a and 4b, the inner surface 
of the filter cartridge 1 2 includes a step 26 located below 
55 the inwardly extending projections 24a thereof, the step 
26 acting as a support for an annular sealing ring 28. 

In order to secure the cartridge 1 2 to the filter head 
1 0, the cartridge 1 2 is located beneath the filter head 1 0 
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with the inwardly extending projections 24a thereof be- 
ing located between the outwardly extending projec- 
tions 22 of the filter head. This position is illustrated in 
Figure 4a. In this position, the annular sealing ring 28 is 
located within an annular chamber defined between the 
step 26 of the cartridge 12, and a step 30 provided on 
the wall 20. From this position, the cartridge 1 2 is moved 
with respect to the filter head 10 such that each of the 
projections 24a rides along a respective one of the out- 
wardly extending ramped projections 22 of the filter 
head, and it will be appreciated that as the projections 
24a ride along the ramped projections 22, the annular 
sealing ring 28 is compressed between the step 26 and 
the step 30 to form a fluid tight seal between the filter 
head 10 and cartridge 12 as shown in Figure 4b, the 
arrows in Figures 4a and 4b denoting the forces applied 
to the filter head 1 0 and cartridge 1 2 by the sealing ring 
28. 

It will be appreciated from Figure 4b that when the 
cartridge 1 2 is mounted upon the filter head 1 0, the seal- 
ing ring 28 is in sealing engagement with the step 26, a 
portion of the wall of the filter cartridge 12 adjacent the 
step 26, the step 30 of the filter head 10 and a portion 
of the wall 20 adjacent the step 30. The compression of 
the sealing ring to achieve such contact results in seal- 
ing of the filter cartridge 12 to the filter head 10 occurring 
even when the load applied to the cartridge 12 in order 
to secure the cartridge 12 to the filter head 10 is rela- 
tively tow. 

If it is required for the filter cartridge 12 to adopt a 
particular angular position with respect to the filter head 
10 when assembled, such an arrangement may be 
achieved by unevenly spacing the projections 22 and 
projections 24a such that registration of the projections 
only occurs in a single angular orientation of the car- 
tridge 12 with respect to the filter head 10. 

Removal of the filter cartridge 12 simply requires 
angular movement of the cartridge 12 with respect to 
the head 10 in the reverse direction until the projections 
22, 24a no longer cooperate with one another. Down- 
ward movement of the filter cartridge 1 2 from this posi- 
tion separates the cartridge 12 from the filter head 10. 

Figures 5 and 6 illustrate an alternative arrange- 
ment in which the filter cartridge 12 does not include an 
integral collection bowl, and instead a separate collec- 
tion bowl 32 is secured to the lower end of the cartridge 
12. The coupling between the cartridge and the bowl is 
of the bayonet type and one example is seen in Figure 
6. The bowl is provided with a rim 33 on the internal sur- 
face of which is defined an annular ledge 34 spaced 
from the end surface 36 of the bowl. Formed in the in- 
ternal surface of the rim are a plurality of angularly 
spaced recesses 35. The circumferential length of the 
recesses is just over three times the length of projec- 
tions not shown, which are formed on the outer surface 
of the cartridge. These projections have a shape which 
is substantially the same as the projections 22 formed 
on the filter head. The recesses 35 at one end open onto 



the end surface 36 of the bowl to define entrance slots 
37 to receive the respective projections as the bowl and 
cartridge are moved axially relative to each other. Once 
the projections are located within the recesses respec- 
5 tively the bowl and cartridge are moved angularly rela- 
tive to each other, the presented surfaces of the projec- 
tions on the cartridge and the surfaces of the recess co- 
operating with each other to compress a seal ring inter- 
posed between the ledge 34 and a complementary 
io ledge on the cartridge. The cooperating surfaces of the 
projections and the recesses are shaped so that as the 
bowl and cartridge reach the limit of their angular move- 
ment a slight relaxation of the seal ring takes place. This 
is achieved by providing a step in the surface formed on 
is the bowl. The provision of the steps acts to minimise the 
risk of the bowl and cartridge being dislodged in use. 

It will be appreciated that the inwardly extending 
projections of the first embodiment may be of the form 
illustrated in Figure 6. 
20 As in the first embodiment, the bowl 32 includes at 
its lower end, an outlet within which a plug is received 
to permit the removal of water or other relatively dense 
contaminants from the bowl. 

If desired, the bowl 32 may be constructed of a 
25 transparent material to permit monitoring of the quantity 
of contaminants collected therein and thus provide an 
indication as to when drainage of the contaminants 
therefrom is required. 

In both of the embodiments described hereinbefore, 
*o the connection between the filter cartridge 12 and the 
filter head 10 is by means of a bayonet-type coupling 
arrangement in which the first components of the cou- 
pling arrangement are integral with the filter head 10, 
the second components of the coupling arrangement 
35 being integral parts of the filter cartridge 12. It will be 
appreciated that the use of a bayonet-type coupling per- 
mits the filter cartridge 12 to be secured to or removed 
from the filter head 1 0 without the use of tools, and fur- 
ther that other than the sealing ring 28, there are no ad- 
40 ditional parts thus the risk of loss of one or more parts 
of the filter assembly during maintenance thereof is re- 
duced. The risk of loss of one or more parts may be fur- 
ther reduced if the sealing ring 28 is captive on the car- 
tridge 12. 

45 In either of the embodiments described hereinbe- 
fore, automated water sensor devices may be provided, 
and automatic drain arrangements may be used. The 
sealing ring 28 may comprise an Oring, or alternatively 
may take the form of a profiled seal ring. 
50 The filter head is not described in detail herein, and 
it will be appreciated that a variety of filter head designs 
may be modified in accordance with the invention to pro- 
vide a bayonet-type coupling between the filter head 
and filter cartridge, the components of the bayonet-type 
ss coupling being integral parts of the filter head and filter 
cartridge. 
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Claims 

1. A filter assembly comprising a filter head (10) and 
a filter cartridge (12), the filter head (10) including 

a first component of a bayonet-type coupling, and s 
characterized in that a second component of the 
bayonet-type coupling forms an integral part of the 
filter cartridge (12). 

2. A filter assembly as claimed in Claim 1 , wherein the 10 
first component comprises a plurality of projections 
(22) extending outwardly from the filter head (10), 

the second component comprising a plurality of in- 
wardly extending projections (24a) arranged to co- 
operate with the outwardly extending projections 15 
(22). 

3. A filter assembly as claimed in Claim 2, wherein the 
outwardly extending projections (22) are of ramped 
form. 20 

4. A filter assembly as claimed in any one of the pre- 
ceding claims, further comprising a bowl (32) secur- 
able to the filter cartridge (12), and a bayonet-type 
coupling arrangement for securing the bowl (32) to 25 
the filter cartridge (12). 
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FIG 2 




FIG 3 
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